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CONDUCT OF INVEST;GATIQN

fn accident involving aircraft NC 194€ oceurred in the vieinity of

Las Vegas, Nevada, on Jemuary 16, 1942, about 7:20 p.m. (PST). The aif— j;
craft was belng operated at the time in scheduled air carrier,serviCe .
between New York, NHew York, and LD& Angeles, Californis, a8 Fllght 3 of
Transcontinental & Western Air, Inc., (heralnafter referred to as "IWHA").
The accident resulted in Tatal injuries to all of the 19 passengers and
the crew of three and in destruction of the airplane.

The Washington office of the Civil geronautics Board {hereinafter
referred to as the "Board) received notice of the accident about 11:15
pel. The Board inmedistely initiataﬁ an invegtigetion in accordance withlfk
the provigions of Section 702(a){2) f the Civil Aercnautics Acf of 1938?'7 =
as amended (hereinaftor referred to as the "Act"). An Air Safely Invest1¢;;

gater of the Board arrvived at Las Vegas, Hevada, about 1:30 a.m., January:f;
P
18, 1942, and immediotely procee d to the scenc of the accident. In

the meantime, searching parties, including Unitei_States érmy psrsonnEI'

and Deputy Sheriffs of Clark Countr, “ﬂvaﬂa commenced a search f01 the .*'7'

sirpione. Because ol the inaccessiblliiy of thc point at wnlCh the asciu
dent cccuxr,u, the wrockage was ﬁpt reac?ta urtil about 9 DO G’cloch.on

the morning following the cocident, The ﬂrgCﬁage wwv placcd unuer gﬂard

by deputy sheriifs unt 31 the fdllgw;ﬁg ing. when a mll tary ﬁuard was

1/ This investigstor was contacted, cazly on uﬁe morping fol 0w1ng tbe
aceident, at Amorille, Texas, vhere he was enroute from Wﬂshéngtan,
D. C., to Los &r Crulifornia. Ee ﬁrbcsaied to Las Vbﬁ' by
the most expediiticus transsoriaticn available and reached the scene
of the accifent with the second oorty o arrive, ccnsisting,of Civil
Aeroncutics Administration inspootors, pestal inspectors, TWA offi- -
cials, civil officers and 2 military detachment. o ' -
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es’ ua.bllShEd This guard was. d.airt.ained untik the m-eckaga was sfflclally
released te the compa.ny on January 31, 1942,
A 'public helaring' was held at Tos Angeles, Caliform'.a, on January 23,;,
“and 24y 194,... Ro‘..aért. Ve Chrlsp, an attorney for the Board, acting as pre~
siding examiner, ard the fm.lom.nb personnol of the Safety Bureau of t.he
Board partlclpated in the heara.ng: K. D. Hoyt, Assmta.nt Director; Frank
7 E.l Caldwell, Chief, Inves ﬁigation Division; and Werren E. Carey, Senior
Air Safety Investigator.
Since 15‘ members of the United States Army Aif Corps were passengers
on thé airplane, the Board invited the Air Corps to participate in the
investigation of the accldent. Major George W. Haskins attended the pro=-
-~ ceedings as representative of the Air Corps.

| A1l the evidence available to the Board &t the time was p_rfasentéd at
the he;cl;ring. Testimony was given by 12 witnesses, including ‘experts in
Various technical subjects involved in the investigation, and 17 exhibits
:':":‘lf_ﬁ'_ére ‘_rr_;eceixr;ed in evidence. Depositions of other witnesses were taken
-f.'r;_:,f;‘_"é;éid'-hairé beéﬂ "made a pari a*“ the record, While the examiner and other

'_r-;',representa tives of ‘om Bo:xrd a.nd the Air Corps were the anly ones designated

to as;: quaastlons a:;.-rectly of the W:Ltnesses » the‘exa.mner, act:.ng under in-

si:ructmns cf ta,e Board, -announced &b the opening of the hearing that any

- person who had any evz_den"‘e; questions, or suggestions to present f"" con-
:5;;,:"5',md&raumn in the prOf*eed.J_ngq mchL gubmit them in writing to the exariner,
ﬂ_’ﬁmeteen que tlons vere submitted ar 1d ¥ere asked of the aPP"GPI'Ia'te "’“—t" o

'_.msses.

‘G‘pon uhe basls of all the evldﬂnce dlsclosed by ‘the 1nvest1gat10n,

‘Ehﬂ‘ Ec;ar& rmaz ma.kes :Lts reunr‘r, in a.cc;o"'da're m'th the prmasmns of - t-he o
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II.

SUMMERY AND ANALYSIS OF EVIDINCE -

Air Carrier

At the time of the accident, TWA was an air carrier ope ratmg uncier'
currently effective certificates of public convenience and necessity and - -

the

P
[l

air carrier operating certificates. Those certificates authorized
engage in air transportation with respect to perbons, property and meil
over various routes, including route No. 2 bebwsen the co-termina 1 poin*-hs:_""
New York, New York, and Newark, New Jerscy, and e terrinal point Lo's_ s
Angeles, Californie, via certein intermediate peints, including aAlbu- .

guc-ro e, Hew Mexdico, Winslow, Arizcna, and Boulder City, Nevada.

Flirebt Personnel

The crew of the fiight in gusstior consisted of Captain Wayne O. -

Williams, Firet Officer M. A. Giliette, and Air Hostess Alice Frances Getzi -

Ceptain Willisms, aged 41, held ap airline transport pilot cert,ifi‘—_:"ﬁ'

cate. He had 2z totael of 12,024 hours flying time, of which appfcxima‘teljf‘"- -

3500 hours had been in DC-3 airpldnes. His night flymg t:.ne betveen

b

wgust 1, 1941, and the date of the accident wos %pnroxmaﬁelj 2%3 hﬂﬁi‘s.
His last physical examinaiion, z'eqm.?ed ty dhe 'C;.vﬁ.‘ rft:l_r.l‘ Regu_aimns, wz‘-zs_r
toker on December 19, 1941, and showe d hir to be :m satisfact ar" pbfﬁlaal
c@ndl'tlcn. _ | o .

'Captainr Wiiliams was em@ioyed Ly TWA orn‘,Srfrbiémber ’?: 1‘}31. The Baa.L
exa.lzlncd the facts I‘elatl g to the dlsc‘?xarge :)i' uap‘taln I”szze W ll__ams -

gnd his subseguent relns mtement bv THA “fter a proceedlﬂ_g held befere
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the then National Laber Doord, and considered their relationship to the
aceident. A request for o rehearing had Deen grented but no further
proceedings were taken. Since his reinstatement and until the time of-
the‘gccidEﬁt, Captain Williams' conduct and procedure were considered
satisfactory by the management of TWA. ¥We therefore conclude that the

dispute between Captedin Williems and TVA ir 1933 has no causal relation

to the ncoident.

=
£

Captain ¥illiams orlvinMLl gualifi=d on all routes of the
4lbuguerque-Burberk Ddvision in 1938. A5 he was assigned as nilot on
_another divisicn, acwever, this route duslification ewpired.  He was

regqualified on all routes between Albuguergue and Burbank, inclvding the

Las Vegzp-Burbank route, on Jamiary 7, 1941, after having complied with

the requirements of the corpary snd of the Civil Air Regulations. He
wes assigned to the Al uq&e““uu—Pq tank Divisicn on November 16, 1941,

' OLFLE then ‘he had mode 39 trips on tLLU iivision, seven of which included

'-trips zeﬁween Rurhﬁnk ars Boulior ul*j} and two of which 1nclu ed trips

'Detveeu Eurbinh and Las Vegas. Iiis rest pericd prior to departure from

5ﬁflbaﬂuerru£ on - Jermary lttn wsg 22 hours, 40 minntes.

- See appendix for a sketch showing TEATS TJuth, gpproved in Twh'
- adr ca*rler opeaatlng pl=h ?1¢1cate, betwesn Aibgqaﬁr que and
':;B&rbun& ' S

‘f Bu‘bauk, bmlliornla, 1» Tﬁﬁl iérmi;ai alrport serving Log Angeles. =




first Officeé'éillette,'aged 25, held a ééﬁmerciél'piiot Cértifi;éﬁéesz
énd had a total flying time of 1330 hours, 650 of which'had besn in DC}S,
airplanes. He was employed by TWA on August 1, 1940, and was ees Jgned toﬁi-
the Aituquercue-Burbank Division on February 22, 1241. 8ince then herhaéq'
made six trips which included landing at, or passing over, Las Vegas, an@

37 trips which included landing at, or passing over, Boulder City. He wa:i

also gualified as ¢ reserve first officer oa TWA's Doeing S307-H's. His.
rest period prior to departurs from Albuqﬁérque on the day of the accidepi
was 15 hours, 24 minutes.

It appears from the evidence that botli Captein fiilliams and First
Officer Gillette were physically ouazlified, and held proper certlflcat95. ‘
of competency Jor the flight involved.

Airolsne apd Fouipment

Aircraft, NC 1945 was a DC-3, manufactursed by Douglas Aircraft Comparn:

I._I

Inc., of Santa Monicu, California. It was completed February 24, 1943,

and wos delivered to TWA March 3, 1941. The airplane was powered with

two Wright Cyclone GZ024 engines, each rated at 1200 horsepower for

take—off, and was equipped with Hemilton Standard constant speed, hjdfoQLJff

matic, full-feathering propellers. This model airpiane had beeir: aﬂprovcd
by the Civil Acronnutics Administration for.air carriér operatinn Qver-
the routes flown by TWA with 24 pessengers and a crew of four. The evi—

dence indicates that the airplane and its eqUJPmenq hagd- recéived‘thé:aver%i

hauls, periodic inspections, and checkt which are requlred Dy‘uonﬂany

practice and 4pp;ove¢ by the Civil Acroncutics Aamlnlsf“at1on, and tnﬂf
the airplane was in an airworthy condition on departure from Las vegas 03 ”

the day of the accident.

T+ is not possible to arrive at a precisedetermination of the aciuxd

_gross weight and c.g. loecation of the cirplane ot the time it took off . -
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from Las Vegas. 48 we shall explain later, we can deterwmine only that the

.
1 i

' gross weight of the sirplane probably cxcseded 25,200 pounds, which i
‘pernissible welght, by not more than 500 pounds, and thai the c.z. iccation
robebly wes within the presuribed linits
History of the igﬂlt

NI

TéA's Flight 3 of Jonuary 15, 1342, enroute from New York, New Yorlk,

0 Los ingelen, Californis, departed {rom Las Vegas, Hevada, at 7:07 n.m.
(¥37), Jamuary 16, 1942. Approximately 15 minutes later it collided with
an olmoct vertical rock <liff, near the top of Fotosi Bountain in the
Opring Mountuin Range. The point of impaet was at ey clevotion of spproxi-
mately 7,770 feat above sen level, abouet €0 feel belew the top of the cliff,
tnd zbout 730 feet bolow the crest of the mountain, which a8 an clovetion
of about 8,500 fect above sen level. fThe point where the accident otenrred
is about 33 miles southwest of the Las Vegas airport cnd 9.7 miles (in o
northucsterly direction) from the cenler line of the soulhwest leg of the
Log Vegas radle rongs.  (See sep oppogite this page.)

The i

b

Light hod arrived st Albusuerque, New Mexics, at 4306 pam. (MET),

K"“

spproninetely three heours lote as s result of delays ot several stations

©omleng the route.  Most of these delays hed beep of 10 or 15 minubes duro-
Cbion oand were ocensioned by buvdllnb_cargo. The Lenrrot delzy, L hour

 5& minutmﬁ, accurradlst St. Lewds, Missouri, due tqﬁweathgr. In noeord-
Canco wits usual procedurs, the crew which hzd been in charge was replaced
ﬁy tﬂt crof previously namsd
Flig 'ht 3 is regularly scheduled to onerate hetweon All:uquefqgé,-

New Hexico, andg Purbunk, Califernie, without agy iptermedinte stops. It

wos plapned, bowsver, thst this £iight should rake irtermediate stops at
. V ) J‘ V
irslov, x’sm. rontky and Lag Vegis, Eﬁva(ia,, ‘i:ecau e of roduced fuel

& ¥nen operating bvf1 this route, a;yilg}+ landings are made at ﬁgulivr
T City rather than h*" Yegsa, but,;1p§+ ldndings ave made at Lmﬁ Veg
ﬁ&ﬁ&ﬂu& *nerq ave. no- l&maﬁs i tns Baulder a;%j Alrmort s
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lcad and runortcd head winds over the airwe, ys. Provision for these

stops was 1ncluded in the flight plam flled at plbuguergne.
The flight was cleared from Albuguerque to Winslow, the stardar

WA clearsnce furn kaving been completed at Alhuguerque upon receipt of &

radio message from TVa's flight superintendent at Burbank releasi
flight to Winslow. The airplane departed from Albuguergue at 43140 pemLEST) -

At 5:38 Captein Willioms transmitied the following radio message *o Burbank:

5/ Due to the heavy pzssenger and cargs load, the zirplone was fueled 0.
depart from »lbug guerque with only 250 gallous of gasciine. It apﬁc
that the welght of the airplan=, on departure from anﬂHhﬁdeb and also .
on cdeparture frem Las Vezas, wos not withidn the l,crznlws-:.‘,Jle Frealet=te wc1p‘tf
aceording to the reguler method oI computation. It is not possible to.
Jdetermine precisely the umourt of the excesz, Tut in l,yrotnbwilty it -
was lzss tnan 500 pounds. The excess wol due principally to the method.
wnich was vied ic assiga pastanger weights in cowmputing the load a2t
Albugueryue. The regeler method of computation calls for the use of
an average woelght ~f 170 pounds per passenser, cxclusive of baggage.

TWA' S passenger azent at Albuguergue testified that since computation
on this basis resulted in a welght which wes grester than the permissi- o
ble w*lght, he reguested the cificer in charge of the 12 Avny men o
getiing on 2t Albwuerque to state the weights of these men. #n uvcrage:
weight of 130 peunds wes assigned to cach of the 12 men. Viﬂ iing that
the tutal woight was still too heavy, the agent conbacted the three.
women pascengers and obiained and used their actusl a615nta,  8ince the :
computotion ther indicated that the gross weight of the airplare pre~ =
cisely equaled the provisional welght permissible for take—offy the ro-
mairing pagsengers were figured at 170 pounds each without inguiry as tﬂ}
their actual weighis, Arny records snow thot the szy persmhel aciually
Cwedghoed substantdanly more tha: tne amount egsignod for them. The overls
weight would not. ceem to have had any bearing on the adcidert.  The.:
metind used for conputing the load, and, thersfore, of as scertaining . thet}

loceticen of the c.g., however, is an example of 10088 practice, and:of
‘& ready acceptance {where such acceptance served to avoid interference
With tne Lhendling of traffic) of an 1ntr1n51ca+1y 1mprohablw ststement .
{that a considerabie group of aduilt men would have an average Veégkt aa”
Llow 23 150 Ibs. each). ‘ : - ,
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WDREP LiXE 5:% 8000. WINSLOY 6:04 LAS VGAS 6:45 PP WITH
100 TOTAL.  ROQUEST RELESSE IN FLIGHT TO LAS VEGAS.®

-Theifblléwing meseage was then trancmitted to the flight,“;;;r the signa—
tufe ef tie fiighf superinten&ent a2t Burbank, the time of the communicas
tion beinz incicated on the radic log as 4:38 p.m. (PST):

"WORODEED LAS VEGAS SUEFECT CAPTAIN'S DISCRETIOR ROUTE aC.v

In sxpleration of this modifiszatiom of ths criginal plans, THA':
chief pilot tustifiedAthat after Captain Williams reached cruising
sltitude and héi an opportuaity to establish ground speed and fuel con-
sumption, he apperentiy found tJit he c¢ould continue tc Las Vegas, without
landing at Winslow, with a sufficient reserve supply of fuél remaining in
the tanks, thus obviating the necessity of an extra landing and corsequent
loss of tire

Flight 3 arrived at lLas Veges at 6:36 (PS ) and the airplone was
£ |2

\a)

erﬁlcca with fuel. It departed from Las Vegzas at 7:07 pem., having been
';_cléareﬁ to Burbank pursuant to a release transmitted by radio from the
:Eurbaﬂk Tiighd supe;intendent.

After its departure from Las Vegas the airplaﬁerwasrqbsérved by
?flr$év§?gl Wlt“LSSC who gtatad that it was f“”tn‘r to the northwesi fhan

. ;tﬁe§ Wers acouatoned to seeing the alrlipe pilmnmes fiying in that vlClnlty.
i?t5ébout 7:22 pun., 15 mimibes after the flight left the ground at Las Vegas,
T_:WitQESS§S otserved a fire in tﬂ@‘VlC$rlﬂj of Potosi Mountain, later
:{i&entifiud a¢ the firc which oﬁcurred in and aboui. the airplane following

impact, and the wrecksge was subsequently found atl the location pre-

viously described.

v

£/ MACY is TEA's designation of the TWinsliow-Kingman-Las Vegas route.
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Weather Conditions
It is avparent from the evidence that wéatherrcoﬁditions in %he
area involved wereentirely satisfactory for the-flight. United Stgtés
Weather Bureau records indicate that the ceiling and visibility were
unlimited, with high cloudin css,T/-before, during and after ths flightof"
These reports wore fully substantiated by the testimony of two Western

Air Liues eaptains who operated flights in the vicinity of the accident

sbout 1-1/2 hours after the accident oceurred.

Bxamination of the Vircckage

The examination of the wreckage did not reveal ary evidence of -
failurc of ary par®’ of the airplanc or its equipment prior to imﬁact.

IL appears probable thet the esirplause struck the fqoc of the Cllf;-.
while approxirately level longitudinally and laterally, and while pro—:"

cecding straight shead under cruising power, The firsit conbtact was

spparently made by the left wing with a  protruding ledge. The marks-br;}':

‘seors on ths olif?, apparently made by the wings, were in spyrox1m4tcly '
1ovel aligrment. Thc pozsition of the wreckagc'c 1 be most rEﬂsosaDky

explained on the hypothesis that the impact occurrea;wiile_ﬁﬁe a&:gzane )

E R

‘wns in a level at ituﬁo. Pcrtions of the airplmne-and c¢ its*cd$téntéf’?

wers iound on tbp top l dme of uhe cl i, same,ﬁa:ﬁeetfabofo, and gﬁﬁ or

500 féet'diﬁtant frou, the nolnt cf 1mp” f, & reuult WEch tﬂnds to FC at
the possibiiity thet ¢ thc Q?rplzma was in ajdiving,ﬁttitude;l Dn ﬁhc Gth&r

hand, the tops of troes 1?@ﬂd1htulv below the point of ;ﬁnact shﬁw“d'na

e L A e ke B A B e At M 4 s m = % Ao W e e s 4 = m o= = = om wlom = hma f m o= D om mim = e e e m mn ms ee—mme——

T/ High ﬂloudlnrsu is not irconsistont with the existence .

coiling anﬂ v151911i+y Ceiling is eonsidered unlimi d mhch clauds'
) 7'09 ver less than onr—hhlf of the £ky or when “he tose of: the clords~i
"L more than G, 50 fect above the point of cssbrv“tzc ?1s1b;71by 15
Mthc meon. grcﬁtcst dis tarvo twwxru the horigon. that “?D;lhsﬂt obite




signs of comtact vith the airvlars, cefinitely indicating that the airplane

(5]

v2s not climbing steeply, althouzh it conld Lave been in a gradual climbe

concduct of the Tlisht

The £1ight was cleared o fiy contact from Ias Vegas to Burbank, naving
filed a flizht wlan vhich designatcd 8000 foet above sea level as the albi-
tude to ks used, Because of the emcrgency conditions resulting from the
wer, nearly all of the beacons hetween Las Vogas and Silver Lale were
1 4 —8./ Gt £z SR B . g 7 A
incperative. Seetion 61,7108 of the Civil Air Regulations provides, an
at the time of the accident provided in pori, as follows:

MThe following rules relating to weatheor conditions will govern

the dispatching of air carrier alrcerafi in visual-contact operation.

No schedulen alr carvier aireraft shall be dispatched wurless; =+
# % 3% () During night operction ab least oune beacon on the course

o

shall be visible from the aireraft at all tdmes, unless ctherwise
specifically anthorized by e Adudnistrator,”

C

2l

-

It is impossible to detormine vhcther, on the night of tho accideni, there
would not have been at least ome beacon on the course visibie at all tings

from an ajirplane flying the route at an altitude of BO0O feet above sca
: '__'Z_‘x.evéla_ . It is nob possible 1o tell, therci‘oré, iwotler the dispatching of
thc; flight under conbact yules, rather than undsr instrument rules vhich
“Fould have roqtiired a higher éniising altifade, constituted 2 viclalion
of t‘he_ Literal reading of the resulation hereinbefore mencioned. ’I‘hc
fact that most of the bezcons were extingaished, however, roquired extra-
Ccare in the condiet of the flishi, Doth om the port of the pilob and with

respect to othiers having to do with the clearance and Ilight plan. The

- F . T on 5 )

: ¥ Bezcom Hose 19, 21, 23% and 237, or the Franci :
' Table Hewnbain, and Wilson Pass beacons, were unlighted. 3
- oppegiie page C. :
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question of the use of requisitc cere by the pilet will be discuzsed later.
It was dincwabens upcn te ground perscrmel partionlarly vo make sure taet
the pidot vas apprised of thwe condition of the becconse. The Informntis ;n-
in this regard should have beon ontered cn, or attached to, the cloarance
vhich tms issusd at Ies Vegos.g/ I-.{oreover;, the woximity of the nropez;
course to high ferrain nishi well have sugrested to ths flight supez'i.?iﬁe11~= ',
dent and otheor regncisivie offdcinls of TA that nisht contect fligh_t_s
over the poriion of the rowte invelved chould be operated ot o ivigher
altitude than BCOO fect doring the period that these Eeacém chould
contizuwe to be incparoiive,

We shall now consider the propriety of tle course uwssd by the figsht.
As may be secn from the o) opposite page G, the center line of {the squth-—- '

test leg of thu Las Vegas radic range hos o true boardng of 2R1 degreos,

=

or a nagnetic bearing of 205 rkﬂrces, frem the ranse stotion. Tha evie

dence indicates that o course following this center line, or ver f:m.f« fro:*\ R

it by no nore thana few dogrecs, is the only course considered- pfop@:fi?af-‘ B

flight out of Tas Veges , on the route townrd Burbamc
point i—n_ the vieinity of the Table Houttain bcmco-;, ‘at

‘beeonts rocessary to asmrie o magnetic course of approdnotely 212 Jem

order o proceed to S:Llwr Lake cnd on to Dagpott.

¥

'J Section 61.‘?104—.2 of the Civil Air Repulations ‘:rcmae*; in port es
follows: "(c) The dispricher or (uly avthorized station personmel.

shall abtach or entor o1l currend ropar tg or infommiion pertain- — - - 7
ing to weathor and irreguleritics of mavizationsl oids and - - . o

+ i

faclllulCo ¢ » ¢ o ¢ affoctidy the illgl‘ip.'“-




Tl tarv 3ct1v1vles 1n\

7 rehs adjqce t +P the a:rv“v *lc ClVll AcrorﬂutWC AdminiStration; on

July 15, 1Qh1 dircaeted a written rotice to TWA, as woll ds fo other car=~

|'" 9

-ﬁrlers, cdvisirg ther tFat it vas nceecsnry to confire 2ll opzrations betwee

‘Palﬁdale; California, and Las Veras, Nevada, strictly to the airwoy

j“;yuﬁbcuulnh that pilots be instructed to confine their flight novenents, day

Vcr nir ht, contact or instrurent, to the aetusl on-cnursc signal of the radis

: fran:es scrving the airmy 1th1vvu. 4 cormunication dirceted to THA flight

- . peras rnel bv TFA's acilﬂ" chicl nilet, datcd July 17, 19L1, Ivcorporated

, this\ﬂuticc verbatir ard requested pilsts te be guided accordirgly,

DT

Cories

)

 :w¢rc;pnstci onn pilet bulletin bearcs at Konsas City, Albvquerque, Burbark,.

“and San Fra neisoc.

The hibh 5% terrnin along the cérrect course beotweoen Las Vegas and

' Sll“CF Ld“u eppears to be et an clovation of less than 6000 Tect. The high-

cst ooint within 15 miles on sither side of the cource lirc is Potosi Mounw

" tain which, as previougly iy to an clevntion of apprexiinte)
F I Lis E e 12 -

" B500 foet, and, while, it is looated sn the adrvsa it is off the cn=course
. . s g

?hbr¢¢ﬂns rcccivéd in‘hvidcnce nt-the hearif" TWA le"ht low fhec

co"crln" tro route *rcﬂ Albuquercuc ta- Barbirk, v1a N}rsTOW, Arizong,

yﬁity, ¥evida, and Nex*all Callfmrnla. 'Ekis flight log shect 3§ o

i

~rd indientes propor courses for the

It aleo contains o prefile chart of the,

'z the course line and, iv pddition, the hizhest ferrain

"wlthlL,i £trip, 30 miles ia vifth which extends 15 riles or ¢ither gidc of

the Qursc-li;c, The hlbbEQt rai; irdicated F er the course line botwor

L,....l —-

rﬁpaﬁ Pr Clty and Sllvcr thc iz enprcx1mquelv 580V fCut o the highcst 

]

he 30-111{ strlp ;Dr thlv Vctién is Q000 f?éfi;

n.on the log shect,




aﬁd fﬁclﬁroéﬁf méénétic séurécs #rb 1“n;cauéc. 'thh~qbﬁ 1o .5 Pwrmtb rro—: 

'“file'is providéd.for.this route, it ic ap“arcnt fron,vhdt e hﬁvc salm that

nc substantially hizher tcrrhiﬁ cx'stS'ﬁn this rmutc,.;ither,on.thé cogrseﬁfuf"

lire or within 15 niles on eithier side thereef, thén is iﬂdicafgd'an,ﬁhétz

1oz sheet for the course between Boulder City and 8ilver lake.
Wiith respeet to the altitudg to be uscd for contoet flight Betﬁe;n; k¥

Las Vepas and Burbark, thore sppears to have been, at the tine of,thé

accigdent, no definite rule presceribed by TRA, TWA's chief Dllﬁt tegtifis d
that it was the cstablished practice rever to operatc gt 1ess thﬁn:lﬁOO
feet above the terrain alonc the ccurss, apd that normally .a pilbt’w?ulﬂr=*i

net fly Prov Las Vezos toward Silver Lake nt less than 8000 fect above sé&‘

lovel, unless srme weather condibion in the area roguired flying at 2

lower altiturde.

The po 1nt at.-wahich the aceident ceeurrcd has: a bearing of agproximately

215 degrees, wmgnetic, fros thé Las Vegus sirpert, and, as previcusly iﬁaijgr
céted; iz ot an clewmtion ?frabcut 7,770 feot. In vicw 2f the f;cf_ihat{}-
;ifnesses-whc chserrod the airplare as it WAS fl&ing Dctwt i Las Vhamui'f
: aﬁé~?ﬁtbsi;Eountaiﬁltsstificiithat.its i gbt pwth AppgarC' t“ bt@§ﬁ a€
}Strﬂl“hg liﬁe;nérfhwési inthv,gc;dral 11HC Af fltht oﬁ~whi&ﬁffﬁ

o 1ane,nroccnuc&_umrcdtl_'froﬂ,thr u_rﬁrrt tu thé cin t o* irnact.- This
pAAne hIx sl ATeT s i ,P _

~c¢nclusibn‘i5*sgbsﬁant eﬁ by the fact Yhatﬂtha‘ 1anseﬁitiﬁe hetﬂecﬁjﬂe~;

3 i

lparturéiffcn Las Yopss an? bo ke au rhlc%,r-

H-

 u€t€r"lT2@ Y5 be'g-nprﬁal'&mﬁunt Af tirc for dirsct T ght be*VﬂmL tﬁd"

,*wo points..

ﬁTue 1JnJct-~cha;1y occurrcd at.an qlt*tu'e e? T,?; gcct;ﬁﬁbmﬁk"-

};e“el=apprq5‘




f_ééc ﬂlly Eron tbL tlre “I tukc—off u?nch\57i§t quité'reachéd

itbfiﬁﬁenﬂedropbratin;‘altitudc ot the ﬁitﬂ-ﬁf'ﬁhe 1ccident.

- ilthoﬁgh the sirpla 160 ‘a2t the tire of the ccident, wn s within. the

of thc airwny, it was 6.7 niles from the ecnber 1ime of the Ins Vess

_.radio rangec legs  Purthorsore, the course being flovm, if it were gonfirned,

o
5}1

- would place the airplaonc cutside the linits of the airwey.

It is obvicus thet, in view of the topegraphy of the zaren inveiwed,

“adhercree te the course flown, at lenst at the altituds invelvel, wos not

A

~ohly emtirely iiproper but inevitably led te disaster,

b}

There vrerains to be deternined the reason or rewscns Tor usc of
. the irproper coursv. The flicht plan, which céverel oll porticns of the

~flight Trorm Albuguergue to Burbank, wes prepared on the standard TH

o form and was filed at Albuguerouc. TWits Opﬁ*ﬂt’"ﬂ% Mapual lirects

'_thﬂt the £1ight plan be preparcd by the TPirst officor urdcer the eupor-

‘misio“ of the anvntain, ond thot it be appreved and signoed by thoe eaptain,
i ¥ & ¥

The erly naac cppaoring on the flight plaa in th1“ ingtance, hovever, is
“that of the first officor vhich wos Trirted, bm hond, ir tho snuce

oy

VTOViQ:ﬂ,for the rame of the nerson who prer“ﬁca the plan. Fer tes first

pcrtnoﬁ of the f71 W bc+“m€u L“a Vérns and Lvrbrnh, n“zGTy,',“C s8¢ ct'rr“

‘Las Vegas ti Daprett, the °11 T nlu“‘fnsiqndtgd o true course of

;grQQETEBﬁ'; ﬁ~§ﬂ0tic course 057218:d¢gree§,
bvarlngroz the 'pjl.ﬁ of lﬁp“c' frﬁﬂ fbn Lav Vbﬁa 'qifpért'was abouﬁ'215'
,degrues,_1+ is aprarent thqt the vourse flomn WAS subs llv the sare
:‘5§'cou se'des nhtﬁu in tko ”llght pluh. ‘I WO lL be rafhcv reLmrPable'
;gqt thiat the acciﬂeﬁt oo curfcd so‘élose'tc the douréerdcsi;hatcd—in .

e flickt plar and at m cnnsi&erable distance freom the proper course were

Cmerely & enincidenes,




ir p c"urlnr“ o f‘l-if'lxt p AL thc. rac-_f.
tioc is - divide the fliﬁht‘lﬂto several rrt 1r?n, eav] nf nPluh may
: R :

irelude 1 nurber of sccters eor lcpu hsv1r* ceparate’ uours €5, ond to

enter on the £1ight plan for each portion 1 eourse which revreronts thu

sveraze of the courses of the indivilual seotars, . The result is ihat '

Goeourse cesignated on the £lisht plan isg annrsxinatcly_aquivnlent_tn

a utra3~h+ ling bbtwoen the cxbreniti

1q/

les of the pertion of the {lisht

for nhlch it is cnuer 3.

The,avcragerragnetic coursc bttween Las Vepas and Dagrett is

about 210 degrecs, rathor than 218 deprece vhich vms the course QQSig#QT

rated in the flight plan. Thre eVerape sognctic eruree boiwesn Boulder

City 2nd Dagrebt, on the cther hand, is 218 Qerrcos. It view of the

1Q/ I* W “fplal”vﬂ that tic wrineipil fonetisy, of ke COUTsSs so
entered or theo fl_bhi plan is to ﬂcrxv'is %ﬂﬂi linea froﬁ whlch
the anticipated effcet af 4he roncrted

winds upor tlo £lis bt :“1}
(be euleulated, . The tost tes th L it is rok the prec-.
. “‘tlﬂ‘..' to V‘c,f[rt L 4—?“-\ f]'t*

ny inlien

At elar, while in £1ihi, fap tho purpes
soofh DSLCTt&ln - tqe uﬁurLO e be Tlowm ey aﬂ“ ”1VG“ Pfrtlvﬁ o

: tno eviience, “the CcirSP indleated
are roferrod. ta f od th - '

rbfﬂ"rch t¢ pr anlbally te

ou ”rlft ccrch*,»' arder to

doe ,‘“ﬂvmcr ]

on thc ill.h*:5




'f&ct t}ut both tbe en rtaln_mmu the fﬁrst o“flcer, aJd partwcular ¥

tnﬂ lautex (mho anpo rent]y urﬂparec theo fltht plo n) peilradc a sub=

t4rt1mllv larzer nercantag of flights vin Bnulder City thon

11/

_:Lns yﬂuﬁ T it scems likely that the aversze course out of Boulder

-]City.TéS 1ua&vertcnt1y desipnate? ir the £light plan in pleee of the

12/

gorrect averase course out of Ias Vagas,

- Tke evidence chovs that ir some instances flizhts proceed in

.

capprorisntely o straicht line betwecn the extremitics of 2 given

o

" portior of tke route witkout fellowing the courses of the intividual
szetors. prarcntly suek practiecs is ousturnry, undcr contact cone

ditiesns, when the result is o koep the airplant cn the right side of

“the cirwey. Iro any instonce in which a cddroet crurse is usec, it is

apparent that tho coursc flewr will Le apprexirately eguivaleont to

the average course indicated on the flight plan (if the correct averape

+

s oeourse is entered),

n A e e e b — o —— .‘.......__._...._.,_,-_.._'-“..' 5 - - e

rlyfﬁfptwln vllll s hsil wade 7 trip chwoen Bu“b vk and Boul&cr Clty,“
and .2 trlw between Burbank arl. L 5 Ubfae. First Officer Gillette
rade” 3? trlp Tin 30u1“p“ CltV an: & trlrs mln L"s ngas.,;

o g irvestisa tlrnrnthbr I'11*?1"_1; plﬁns hrcaarrﬁ hy’“L;#&lct,'
£ ,fl over the reute ibwalved were cexarined, One wasz dis- :
,PCVﬂrc which the course desisfunted for the las- VO”&SHD&ESStt‘M,
'“ﬂcrtio; was 218 degrecs, i.zi, the sarme os the course. desipnated

o in. the ingtant casc. TWA's chief pilet testified that. this wms
" obviously a nistake. - . ' '




| A fllsz;htproceeamg,lroml,as .,fegas o rz,laggett_ y chrect LL:U‘;] me
'Afollowing A ma gnétl" course. oi‘ about ”lt, defrrens, xmald reﬂam on the
right tsl.dﬂ of .the aJ.rvrav Wn: le f 1gnt. on uhat cou’"s 3 nt the a_tltud_li
involved, would place the a:v.rpl&e ¢loser to the mgmr Lerram oi‘ Poto'
I'?-Iountain than would be the case-if the on-course s:.gnal wez‘e s rlc+1 -
hered to, the f1 ight path would avoid the. 8, OOO-foot level of the h‘}_ghe‘
terrain by a dlatancm of about 3-1/4 miles.. As::.de From the ou&:{;e tlon
that f_"u_ghi,s repsin within, the confines of the on-course ulmal 1*1 L’lc
area, which obvinusly se\.nq to have been ignored, Lhm— was no con:pany
regulauon or instruction at the time of tho acmdmt'wmch woum‘:prﬁgi
t}ié- use aof such course. Tt may well be that the crew of tne F 1:Lght
volved in the accident intended to.fly that L.OHI‘SG, or a course btﬁt‘ween
it and the on-course signal. If so, it is quite nosulble nat the avnraga
course of 218 degrecs, applicable to the Boulder C:Lt \r-DuUP=-‘tt route 'wa

- erronecusly uitilized, in assam.ng a head:mg out- of La.; V’Lgau L o} thﬂ h°1le

“that it was the average or direct line ccursebet‘veen'l.as egas a.nci 'Dagse‘t

”‘xe*pt in thosc cases where one of "WA'S fllgl‘t wpermterderts :
jfta.honed at thn point at m‘*u.c‘i the fl ght plan is- p pared +he*if’!i"'

: "_"'_‘I‘_:plarl is ‘mt C}“’luk“d bv anyonf—* other t,.an thc fl:n.g"zt cre*;. - Sine

U ‘Llno fl4_?hu upe"'mtf‘ndc‘nu at Albuqa rq_ﬂﬂ, the 11%3111" plan 11'1 thls 2

B ; mt cneckf‘d. ._.T e fact- that th(, f]_lrrht p‘l an mvslvnd hc:"e eonta:med such

' f'il substant“ al ‘error a.nd tne d“ act tma‘t 1t was "‘AD'E s:.gned b;y the - ca‘!}té’-in'-.- indi
e tcaue-.-egn"urgerj need ior c1oser watc:h over such ure*alarltles
"W?,"'-.ateirér' maif havu he '1 the fact wi t‘r 'r"espl,ct to uh“ Lse oi‘ th_r_f :

o plc.m com se, i% swm': obmous that aptam ‘E’llllazls arld Fz_rst Offl"‘ur

r.‘:_-';Gl,,___%..le t«: W are peymg o norc ti*an sught attﬂntlon to the pas_ttlrm G*"

v v;.s,u%l: reference

te obgﬁctq un, the—-‘ g“ound



- ALH ,uggh as prs:v:i.ou 1y nentﬁ oneci ‘liart,_aip-' bedeons: on’ the route were .

| ':'E':mosperatlve due £o the emergency uDl"dl‘t.._OIlS res’suitiﬁg -f:fc;m the war, on.e-(-cif,t
*Lbe fiv'e bcacons -betwéen Las Vegas and Silvef Lak: was lighted on the -night
'7 Df ‘the accident. Beacon 24, also-_ roferrad to as the Af‘den Beacon, which'.is
"1ocated aiong the route about 20 milss from the Las Vngao airpoart, was.
'op-arating. As may te seen from the map opposite page 6, this beacon is,
-ebout, 2-1/2 miles 4o the right of thz center line of the las Vegas radio
. range ieg; Flights southwest bound out of Las Vegas should péss o the
‘left of the bezcon, but the flight involved in the accident apparently flew
"peist on the right, In this connection it may be noted that Captain
I T}’iil-iéhms' last preceding flight from Las Vegas to Burbenk was made on the
-hié,h'b", of Ducember 21, 18941, ot which time Beacon 24, as well as the other
beacons in the area, was unlighted. It may be that he erroncously assumed.
, that the b_eac-'on was loczted directly on course and thercfore assumed that
he’ *s'fas‘ prroximately on coursz a5 he {lew to the right of it. In addition’
to tha_“ '1ighted'beacon, however, the lights of the town of Arden and of

'7='g'autpmobilas on Uy S Highway No. 91 andlfarther-on, the 1ig‘hts of the to«m'-

of _’ Gbods;rjr.ings,' afforded félihble réf‘ﬂrence pOlI]:ta. ﬁorc,mr{‘r under COnua(
_"gigﬁéﬁditioﬁs such as existed on the nlght of fhe’ accn.dent 1f the' cockp;t .
llg:*i;saru kept dlmned it is PbSSlb'_l'_@ 0 s‘ee*'th outllnh of the mo..mtams
;é@_é_bially when t_rhe-p::ak's ars sﬁoﬁ—‘ccver d as’ they wbrc on szuarv 16

| Fﬁ;thermore s it a pcu_rs ‘from tho radlo ranr;,e munltcr GCorts tmt the;
t av%:alﬂole ra.dig: ---range‘i‘acilu.b' 'w-w re operatlng propurl*,r at the 'tlIT.l‘v of |

th'e_'.-a_cci&:ent._ Had ths Captaln and f:.rst of*:q.cbr b\.en hsmnmg to. the I,as'

= 'V.égs;s I"a'cijio‘ rai}gé. ) ncsd\,rate pn 51;,11&1 would have bcen hemrd, wh:t,ch woul

‘ji"-rhave: dCfl"th-&:Ely :mdlﬁatad +hu thu alrplunx., was oi‘f coursn .. Dusplt-\, the

sugg;es tion unrb:_mﬁqru uentlonf,c‘i +1"3.u fl-ight-s remein v.“ th:Ln the lmlts




the en-course SLPnﬁl 1n thh area 1rvo ved 1t sée ﬂs?ﬁbviﬁﬁSftﬁat'the

“,pilot;s were not u'snu'wr the ruulo range for navls?atlcna] purposl.s. S

II_I'

cO JCTOSTON

Flnuin o5

Wz find, upon all of the svidence available to the Board at uhlS

time, that the facts relating to the accident involving ai:‘craft NG 1946 L

which ocenrred near ! as Vegas, Hevada, on Janvery 16, 1942, arc as
Tollows: | |
1. The ac:ciden;t. which ocecurred at approximately 7:20 pom. (1 S’i‘)
'_ torFligth._ 3 of "Pranscontmcntal & Western Air 3 J_Il\.--, resu 1ted in :{‘.;.tal
- injuries to the 19 passengers and ecrow of 3 :.md in destruction of th_f.f{
1rp anc. | -
2. At the time of the accident Transcontinental & Westorn A;zf; T:‘c.
held a cur roptl ,] c,Liect:va cert:l.flcat of publu: conveniones and nec'ése_-f'-"
B s:rby and an air carrlcr oner'ttmc' CQI‘tlf catc. :mthorlz,_ng it to condﬁé‘t
;ii: tﬁe'flight. ‘
‘- 3. B uapudl 144 T’lll:nam.; a.nd ersu Oiflrer G1'11=. e

_'qual__:L:Lcd 'md he.gd perPI‘ ce“’t14.1cates o* cs"mctency 7ol pcr

‘ -'slon thc i‘l:.ght :Ln quesu:.omr-
. 4"‘ B A:chra_at NG 1946 w&s cur; r,n‘blv Dfl;tlflc'ltt_,draﬁr é_xﬂ*'ﬂov-ﬂw
.f‘tl‘s. tlme- of the .:gcc-rl.dem,.‘ o i . ) |
gm, 3, i“lmd :1t Fxlbuqu\ rqm, 3 N—' :-:Ie_'i

418 c.egrus for th

courses of the -sector



T B
6. f,lght ? departed from Las Vegas Nevada, at 7:07 p.m. having

been _ciea::*c:gl to Tly in accordance with contact i‘l.ight rules to Burbank,
Cal_I_fOI‘Ill-.l o
| 7. About 15 minutes after departure from Las Vegas, Nevade, thh,-
) | :—iiﬁplane collided with Potosi Mouniain, in the Spring Mountain Range
"--rlojf VEEeva,da, at an elevation of 7,770 feet above sea leovel, while ap-
By ':pr_oacimately lovel longitudinally and laterally md while proceeding
' -:.‘s_t‘-.rc_'iig_ht ahead approximately at cruising speed. The point of impéct has
B a in&gﬁetic bearing of approximately 215 degrees from the Las N}egas airpor
- .8 The ‘m.r*alane was flown between Las Vegas, Nevada, and the point
o -rg‘o‘f -J".-Jr,rﬁpac"t on & course which was improper for the route involved.
9, Voeather conditions in the area at the time were entirely satis-
- factory for the [lizht.
| 10. The available radio range facilities were operating normally
at the tine of the accident.
- - ll Dué to cmergency conditions resulting from the we;r,_ ‘onlyr one
bcacon beﬁween Las Vegaé R Névada, andlsilvcr LaJce , California, was o?e;r—-

é.tir;ga

12. I‘lpl"\, was no f"'U‘ldLl‘lCE) "Jf stmctural, control syﬂtem, or powsr

- pl'mt ;ullurk, pricr to the acc:_dent and the englncs and proz,ellers were
e ;gncﬁlqnlng normally at the time the air'crréft_ struck the mountain. B

| PROBABLE'GA&SE

E}pon the basis of the foregoing fmd:_nps 'xid'of t-"xe entire fﬂc’ordi’
| _' aval Zi_ablr At this tlme y We flnd ‘bh:lt the prohcbln cc.use of the acc1den‘b
*to E.:LI‘CI‘ELIt NC 1946 on Januury 16, 1942, w“s the *‘ailure of tho ea pta:m |

ai‘ter departure irom LE,‘,S Vegas -to ;‘o]__low l,he _proper. course bjr making usg,-r

- ihe navigational facilities. available to him




L

CONTRIBUTTNG FACTORS

le The usé of an erronecls cbmpasé ccmrée-

2« Blackout .of most of the beacons in the neig.]fzbo-rhood of the
accident made necessary by the war- EMeYZeNCY - |

Be F;Lilur‘e of the pilot to comply vith TWA's directive of
July 17, 1841, igsued in accodance with & suggestion from the
Adrinistratoer of Civil Acronsutics requesting pilo;bs to oonfj_i'_le

their flight movements to the actunal on-course signals,

COMEENT AND BECOMENDATLCHS

The investigation of this accidert has indicated the need for
nore precise aad snecific omeraltional procsdurcs and regulatory
stendards vrith resvect to comtact night flight., Accordingly, in,c,

A

Board has submitted the fcllowling recomendation to the A i trator:

=} .

0T ig therefore recomnended  that the Administrator of Civid .
Aeronautics esﬁwus}a, Tor l_jc_’.u.oj_oﬂ in the oporotionst menusl
&
v

of air carriers, such contoch flight procedres & ach ajr«
port as wiil LIEE‘JI‘G that the elimb & ; ' 1 '
cruising altitude be conducted 2t a
obs hx‘ilc_ti onae" '

As further renedial neas wes in tils regard,' the Boa.rd is "nUi-’_-

consr’cl*:mb m:'oposec rcmlam ons which would reguire 1'11'ht CDlva""‘b ',

-_7«
:E‘lj.ghrm o (1) remain vt "1111 the confingo of the ropﬂf 13*-11—15 .ac’ﬂa_'

afrthe, ori-c@m:’se signal, and (?) fly at an aliifude nob J.eu; than - .-

P o, . L R . L .ﬂ;."
lOOO faet above the hl,g:hesz obstacle located within a horlzéndal Gl
Tmnm cif 10 ""111 5 Tr vt the 'csnfter of tho course inbeaded bo bo Llovmn,

it plam chriously should be

Hd
\.7

Th’er ’c r:r.t'l on of _""1

ﬁ . -
G
é-_‘)
I

 The pm}sibiii‘q;f of irpepilarivies such




22—

:ghlch occurrec,. in. comccm.on vith the proparation of the fl_!_bh't an

: ,-'-'E"_‘lnvolvcd in 'i:hl instance should be elim:lnatcd. A1l airlines wihich do

; not now have rrocedures which ctul for an adeguate check af flight plans
:V.should estcblish tham. The company's operation monual requlr\,d the
_L.f‘rcc,_p'ta_,_n 1o approve and sign the flight plang nevertheless, the Bonrd is‘
'-conszLderJ_nu the romlgation of a regulation which would nale it a

noLtlen not to do so.

" Every airline should also mainbain a cleser control on T«be der l c‘
B .rmt:l_on of the gross weight and c.z. locetion of an airplane. If an
*ilaverage weight 1 used, eithor for all the passengers or for any group
of passen gers, it ouf‘h to be taken sericusly enouzh to prevend the

; 'cc.su 1 acceptonte, on indirect inforization, of an intringically inprob-

able fige:c'e-. I the weight of the passengers is canputed on an actual
weight basis » it is coviously necessary that rcmsoqaule didipence be
- exefcised -’ny_'_ f.he station persomnel to ascertain fron the passengérs
their :‘;::érre:c.t WAL B,
 Aprroveds

/5/ 1. _Welch Pogue
L« Welch -PO.g'Lle

' /s/ Herllee Branch __
Harllee Branch

_/s/ Oswsld Ryan
- Oswald Byan

/8/. Edyard. Warner
Edward Tiarnor

I
-,

Baker_, lﬂe:«bor, did not bake par in the dec:r.s:l.oﬁ-.

.
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